depends on the product of the activities of the transported ion species on each side of the membrane (8) . Immobile charges influence the local activities of these ion species, as well as the local electrical potential. The net effect is no change in the product of local ion activities (a i ). Taking as an example the K + -Cl − cotransporter 2 (KCC2), the product a K · a Cl remains constant, as can be readily shown using the free energy function electrochemical potential or the Boltzmann equation (7, 8) . Qualitatively, this lack of effect is a consequence of the attracting and repelling action of immobile charges on cations and anions. Therefore, transmembrane driving forces calculated for CCCs using bulk ion activities are not affected by immobile charges present in the vicinity of membranes, and these driving forces correctly predict the direction in which CCCs transport Cl − , which is important in setting the transmembrane electrochemical gradient of Cl − ions. The same considerations apply to mobile impermeant cytosolic charges, which have no effect on electrochemical potentials of cytosolic ions. If the above arguments were not true, perpetual ion-motion machines could be constructed along the lines outlined above for Cl − channels.
In summary, a fundamental misconception in the paper by Glykys et ] is fixed by pH requirements"). A consequence of the logic of Glykys et al. is that local charges could even reverse "the polarity of local GABA A R signaling." This is energetically impossible.
Given these theoretical objections to their interpretations, we choose not to comment here on the experimental results of Glykys et al.
